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(54) MIXTURE PRODUCTION METHOD 

(57) The invention relates to construction materials industry and could be used at glass producing 
factories to intensify glassmaking process and increasing oven's productivity. 

To intensify the glassmaking process the method of mixture production includes mixing the glass 
forming components, and in doing so, into the mixture is introduced powdered metal selected from the 
group: aluminum, zinc, tin. The introduction of powdered metal significantly increases the mixture 
thermal and electrical conductivity and enables accelerate the glassmaking process at the expense of 
more prompt heating of the deep-lying mixture layers. The glassmaking time is reduced by a factor 
of 8-10. 

The invention relates to construction materials industry and could be used at glass producing 
factories to intensify glassmaking process. 

The goal of the invention - intensification of the glassmaking. 

While mixing the glass forming components, into the mixture are introduced powdered metallic 
aluminum, zinc or metal which is inert to the glass-mass, for example tin. As this takes place, if the 
mixture's thermal conductivity factor was X, i, then after metallic powder introduction the factor 
will be ta. 

The intensity of the mixture melting and the oven's productivity at founding depends on the heating 
rate of the deep-lying mixture layers and heat quantity received by the mixture. The heat quantity is 
approximately determined by the formula : A,SAt 

Q- . 
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where Q - heat quantity received by the mixture; 

S - cross-section area; 

At - temperature difference; 

8 - thickness of the layer; 

X - thermal conductivity factor. 
IfXx. mixture thermal conductivity without powder, and Xz is mixture thermal conductivity with 
the powder, then it >s possible to determine of how less will be the heat quantity received by the mixture 
with the powder Q2 X2. ' ,,,Alu,c 

Qt X\ ■' 

X2 

or if Q = 100 %, then K » . 100 % . 

Xi 

The efficiency will be even higher by using electric heating or electrical-founding. At introduction 
metallic powder into the mixture, the mixture's electrical conductivity increases and the current will 
flow through glass-mass as well as through the mixture itself As this takes place, the heat release will 
occur directly in the mixture, where heat quantity will be determined by the relation: 

Q = 0.24I 2 Rt, 

where Q - quantity of thermal energy, cal/c ; 
I - current, A ; 

R - conductor resistance, Om ; 
t - time of current flow, c . 

, E a a ,T, P ^ C x 1 At COmP °! ing ? C m ' Xture * 0ne of the components, which previously was introduced 
as oxide (Ab0.i) is now introduced as metallic powder, and aluminum quantity is set up 2 mass % 
At the same time, if the mixture without powder has Xi = 0.3 Wt/mC, then the mixture with the ' 
powder has * 4.5 Wt/mC. If Q * 1 00 %, then 

Xi 4.5 
K = • 1005= • 100% * 1500%, 

Xi 0.3 

thus, the mixture will receive additional quantity of heat, which is 1500 %. That is to say the mixture 
will additional receive 15 times more heat. The mixture electrical conductivity is insignificant to 
obtain additional effect at the expense of electrical heating. 

E x a m p 1 1 e 2. The mixture is pressed under the press pressure of 45 MPa. As a bond is used 
6 /o of water Into the mixture are introduced 1 mass.% of metallic tin before the pressure was applied 
The founding is earned out m an oven with metal bottom (as to say, on the melt of liquid tin) in order to 
allow the tin depart from the glass-mass at the mixture melting. 
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At the same time, if the mixture without powder has X\ * 0.3 Wt/m C, then the mixture with the powder 
has ki - 0.95 Wt/m-C. If 0 * 100 %, then 

5L> 0.95 

100 5 * 100% * 310%, 

Xi 0.3 

thus, the mixture will receive additional quantity of heat, which is 3 10 %. That is to say, the mixture 
will additional receive 3 times more heat. The mixture electrical conductivity, in this case, is small and 
at electrical founding the additional heat deposition, at the expense of current flow through the mixture, 
will not occur. 

E x a m p I c 3. The mixture is pressed under the press pressure of 50 MPa. As a bond is used 
7 % of water. Into the mixture are introduced 10 mass.% of metallic tin before the pressure was 
applied. If the mixture without powder has Xi * 0.3 Wt/mC, then the mixture with the powder has 
Xi = 6.8 Wt/mC. if 100 %, then 

Ja 6.8 

K = -100 5* • 100% *2260%, 

h 0.3 

thus, the mixture will receive additional quantity of heat, which is 2260 %. That is to say, the mixture 
will additional receive 22 times more heat. 

At using electrical heating or electrical founding an additional heat will be deposited, at the expense 
of current flow through the mixture. 

E x a m p 1 e 4. At composing the mixture, a powdered metallic zinc is introduced. The quantity of 
the introduced zinc is 150 mass.%. At the same time, if the mixture without powder has 
Xx » 0.3 Wt/nvC, then the mixture with the powder has 7a * 16 Wt/m-C. If Q* 100%, then 
' 16 

K = ■ 100 5^ ■ 100% * 5300%, 

Xi 0.3 

thus, the mixture will receive additional quantity of heat, which is 5300 %. That is to say, the mixture 
will additional receive 53 times more heat. 

Application of this invention will allow significantly intensify the process of glass-founding and 
increase the productivity of the oven, by taken into account that increase the mixture heat conductivity 
by 100 % increases the productivity approximately by 20-30 %. 

Besides, introduction aluminum or zinc in form of metal, allows to introduce more of these 
components than in form of high- melting oxides and significantly increases the glass chemical 
resistance. 

Formula of Invention 

Method of preparation of glass mixture by mixing glass- producing components is differentiated by 
the fact, that with the goal to intensify the glass-founding process, a powdered metal, chosen from the 
group - aluminum, zinc and tin, is introduced. 
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(5<) CnOCOB riPHrOTOBJIEHHS IUHX- 
Tbl 

(57) H3o6peTCHtie othochtch k npoMbiuutcH- 

HOCTH CTpoHTCIbHblX MaTCpHajlOB H MOXCT 
ObTTb HCIKUIMOBaHO Ma CTeKOJlbHUX 33E0flaX 

ajia mrreHOKpHicamiH npouecccm creiuioBape- 



HH* R nOBbODCHHH npoiHBOAHTMbHOCTII nciH 

^ a ^ a,K HHTeHCHtpmcauHH crexjioBapeHHii 
cnoco6 npKTOTOiwemui max™ BKJHonaer nepe- 
McmRBaHHC creoooepaayKmwx komdohchtob , 

l P ™" B ™y "»W noponncooepaaHHft 
Meraw, Bbi6paHHUH H3 rpynnb,: a™*™™*, 
MOBO - BB W e H He Meraarauecxoro no^ 
ponnca 3«amrrwbHo nosbnuaer remonpoKw- 
Hocrb H 3JieKTponpoBOflHocn, nraxra, a ^ro 
ito3boji9gt ycKopHTb npoijecc crexjioBapeHMa 3a 
cier fcwiee 6bicrporo nporpesa r^mmx 
oioeB nmxTbi, epewa Bapui coxpamaerca b 
8-10 pa3. 
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M306pCTCHHe GTHOCHTCfl X npOMNOUICHHO- 

cth crpouTCJibKUX MaTep«a/ioB h MoateT 6wTb 
Hcno^b30BaHO na ^g^rexcxribHhix aaBo^ax nun 

MHTCHCM(J)HKau.HH npOHeCCOB CTC!UJOBapeH»fl. 
UC-lb H3C6peTCHK9- HHTCHCHCj)HKaUH3 CTeK- 

-lOBapeHHA. 

B UIHXTy npM CMeiUHBaHHH BB0A3T MfcTaJI- 
/IHVCCKKti nopOOlOK a/IMDM»lHMH, UHHXa RTIH 

MCTajma, HHepTHoro no othoedghhio x ctcjuio- 
mjccc, HanpwMep cwoBa. Ilpa 3tom, eaiH 

X03iJxJ)HUHeHT ICnjIOnpOBOAHCCTH OTHXTbl RO 

aaeacHna nopomxa 6bui A,, to noaie BBeAero a 
nopomxa xo3(}xJ)HUHejrr 6y^eT A 7 . 

IIpH Bapxe HHTeHCHBHOCrb paCIUiaB^CHHH 
UIHXTbl H npOH330JJHTej«>HOCTb neUH 33BHC7T 

or cxopccTH nporpesa jury 6hh hhx cjioea duucth 
h xaixnecTBa Teiuia, nojiyMaeMoro nraxrofi. 
Kojihhcctbo Ten^a - onpeAcakeTca npH6;iH3H- 
Te^bHO 4»pwy^0H 

Q = 



xo/iimecTBo Temxa, noJiyveiraoro 



a 

me Q 

IDHXTOH 

5 - luioma^fc ccmchhs; 

At- paanocTb TCMnepaTyp ; 

6 - TOJimHHa cios; 

A - X03(M)HUHeHT TeiUIOnpOBCWHOCTH. 

Eoih A, - Kos<j34)m^HeHT TeruionpoBOABocrH 
nraxTH 6e3 nopomxa, a A 2 - xo3<ixj>HuneHT 
TeiuionpoBOAHocra iuhxtm c nopomxoM, to 
moxro onpeflenHTb naocaibKo mchmus 6yner 
KonHMecTBO Tenna, s nojiyHerace mnxTod c 
nopomxoM 



hjtk ecrac Q - 1C0% 



TO X i . 

1 
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Tlpn acnaTb30BanHH ajiexTponoAorpeBa hot 
ovierrpoBapxH nojieanxH 3<jxpcm 6y4CT eme 
6anee 3RamrTejibiiMM. Flpa BBeAemra b maxTy 
MerajumMcocoro ncpomxa noB&nuaerca auiexr- 

pOnpOBQffHOCTfc IHHXTil, npH 3TOM tok noi^cr 

hc TcuibKo ^epc3 crexjioMaccy, ho a Henocpea- 

CTBGHHO HCpe3 UIHXTy. II pH 3TOM SUACJieHHe 

Teiwa ftyner npoacxoAHTb HenocpeacrBeHHO a 

UJKTTe, TOC KOJIMMeCTBO BUAejlSCMOrO TCIW3 

6yper onpcaauaTbca oniomeraeM: 

Q - 0,241^1, 
nic Q - KomniecTBo TeruioBoft aHepnni, xan/c 
I - cwuia Toxa, A 

R - COnpOTHBJieHHC npoBOAHHxa, Om, 
t - apeMii nporexanHsi Toxa, c. 

I! p H M C p 1. IIpH COCTaBJIGHHH CIMXTbl 
OAHII H3 XOMI10HCHTOB , KOTOpblft paHhUie 
BBOaHJICSI B BHAC OKCHfla (AI 2 0 3 ), BBOAHM B 

Bwne MCTajuiHqecxord nopomxa, xojihmcctbo 
ajiiOMHHHa coeraanaeT 2 Mac.%. FlpM dtom, 



cam duhxtq 6es nopoznica HMuia 
0,3Bt/ m* C. to mRXTa c nopomKOM hmcct A,=» 
4,5Bt/m*C. Eoih Q»100%, to 

K - r ' ™* = fcj - 

x 100% = 1500% , 
T.e. floncwHirrejibHoe kojihmcctbo Teiwa, nan- 
yMaeMoe ninxrod, 6yaer cocraBjisiTb 1500%. 
Wjih DjHXTofl AonafiHHTCibHo Sy^cT nanyneno 
3 15 paa 6am»me Teiuia. 3^exTponpoBowocrb 
niHXTH HC3HauHTejibHaa[ wisl nojiyqeeHst floncm- 
HHTenbHoro 34xJ>eKTa aa chct afiexTpono^orpc- 
Ba« 

II p h m e p 2. IIInxTy npeccyior npn 
flaiwcHHH npscca 45 Mlla. B xauecTBe cba3xh 
npHMCHSQor 6% bqali. B niHXTy flo npeccoBa- 
HHa bbqahm 1 Mac.% Mei ajuiH^ecxoro cnoBa. 
Bapxy BewyT b mnn c MerajunniecKMM oowom 
(T.e, Ha paauiase xnmcoro ajtoua), vro6u npn 
pacrwaBjieHHH uzhxtu ojiobo hmcjio boomox- 
accTb yftra a? crexjioMaccbi. ripH 3tom, ecm 
nraxTa 6c3 nopomxa HMeer A,» 0,3Bt/m" C f 
to mHXTa c nopomxoM A 2 - 0,95Bt/m* C. Earn 
Q«100% f to 
X_ 



O 95 

100% * *100% « 310% 



T.e. AonojiHHToibHoe KajiHqecrBo Teona 6yfler 
cocraBjiflTb 310%. Urn nonQjmmcjibuo 6yner 
noj/yMeno nraxroH b 3 pa3a So^bme Tenjia. 
3^ejCTponpoBQffHOCTb mHXTbi z 3TOM oiy^ae 
Majia a npa auxerrpoeapKe Aonomnrre^bHoro 
BBmejieaiu Teona aa chct nponycxaanfl Toxa 
tepea maxry m 6y«eT. 

n p a u e p 3. Ulaxty npeccynnr npa 
AaBJieHRH npccca 50 Mlla. B Kaqccrse cBflaxa 
npHMCHSBor 7% boat*. B niHXTy flo npeccoaa- 
hm bboahm 10 wac.% nopomxa Merajunrae- 
cxoro ojiosa. Ilpa 3tom, ecm marra 6e3 
nopomxa hmcct A,~ O^Bt/m'C, to maxTa c 
nopomxoM A,- 6 ( 8Bt/m # C. Ecra Q«100%, to 



K 



X 



• 100% a 2i| -100X « 22607. 



T.e. AonoAHHTejibHoe xojiHMecrBO Tenjia 6yAer 
cocTaBJiaTfc 2?60%. Hjih iiihxtoA 6yaeT 
no^yMCHo AonojiHHTejibno b 22 pa 3a 6aibir': 
reona. 

Tlpa Hcnaib30BaHHH anexTponoflorpeBa win 
arccxTpoBapxH 6yfler AonojiHMTejibHoe Bbwejie- 
hhc Teiuia 3a cmct npcrrexaHMH Toxa qepe3 
mHXTy. 

rf p h m e p 4. ripH cocraBjieHHH mnxTw 
bboahm b ee cocraB nopomox MeraJUiH^ecxoro 
i^HHxa. KonHMecTBo BBeAeHHoro uHHxa cocraB- 
^seT !50 Mac.%. IIpH stom, ccjih uiHXTa ao 



HBeaeiiM noponiica A f ~ 0,3Bt/m' C, to noc/ie 
BBeacHHH noponiica A 2 ~ 16Bt/m*C. Eoim 
Q~100%, TO 



1455569 



100% « 



18 
0,3 



•100% * 5300% 



T.C. ^OnCUTHHTtJIbHOe KOuTHHeCTBO reiuia, ncwi- 

yvaeMoe nmxToft, 6y*CT cocraMsrn. 5300%. 
Km ruHxrojft AonoLTOHTCJiBHo 6yner nonyneHO 
b 53 p<Ua 6cjn>me Texuia. 



HcnunooBamie H3o6percHHa ro3b<mmt 3Ha- 
wwyirao HHreHCH<J>KuHpoBaTb npoxjecc cremio- 
Bapems w ncmwcHTb npoH3BOflMTenbHocTb nemi 
npn yuere, mto yKJimcnm TciuionpoBoaHocm 
ram* Ha 100% weT noBmicmrc npoif:..*QAH- 
TCffbHocTH npMMepno Ha 20-30%. 

KpoMe two, bbcschhc 3.tk>mhhh& h,ih 
WHra b MCTaMiweocoM n m c . no3Bo/wer 
bbccth 6cwwnc 3thx komdorchtob , wen b bhuc 
TyroiuiaBrHx okchaob, h aRawrejibHo noBw- 

CHTfc XHMHHCCKyiO CTOftKOCTS CT£lUia. 



OOPMYJIA H30BPETEHHH 



Cnocoo npHixmjBjieHHfl cracoAUoft uraxxu 
nyrcw nepeftcenraBaBHs crexnoo6paayKHgHx 

KOMIOHCHTOB , OftSJUIWDIIf JUlcS TCM f TO, C 
UenblO HHTCHCHCtJHXaunH cresjiOBapCHHs, B 



unary bbozut nopomjcoo6pa3HHfl Merajui, 
m rpynntK amoMHHHft. 
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